Identification of integrin collagen receptors on human melanoma cells.
Integrin receptors may mediate the adhesion of cells to a number of extracellular matrix components. We found that the attachment of human melanoma cells to collagen types I and IV was blocked by antibodies to the integrin beta 1 subunit but not by peptides containing the Arg-Gly-Asp sequence. Ligand affinity chromatography was used to search for integrin-related receptors which mediate adhesion to native collagens. Detergent extracts of surface 125I-iodinated melanoma cells were chromatographed on type I or IV collagen-Sepharose columns. Bound material was eluted and analyzed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. EDTA, but not Arg-Gly-Asp peptides, eluted a mixture of two integrin-related heterodimeric complexes. Each complex contained the integrin beta 1 chain with Mr of 110,000 and a distinct alpha chain with Mr of either 200,000 or 150,000. Immunoprecipitation with specific monoclonal antibodies identified the complexes as very late activation antigen (VLA)-1 (alpha 1 beta 1) and VLA-2 (alpha 2 beta 1), respectively. The binding of these receptors to collagen appeared to be specific because they failed to be retained on fibronectin- or laminin-Sepharose columns. Immunofluorescent staining of cells on collagen substrates with antibodies to VLA-1 and VLA-2 localized these complexes in vinculin-positive adhesion plaques. In contrast, the receptor complexes were not detected in adhesion plaques of cells attached to fibronectin- or laminin-coated substrates. These results indicate that melanoma cells express at least two different integrin-related collagen-binding receptor complexes that appear to mediate cell adhesion to collagen.